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Description 

The present invention relates to a non-woven 
laminate and to a method of making same. 

Non-woven webs comprising a plurality of sub- 
stantially continuous and randomly deposited, mo- 
lecularly orientated filaments of thermoplastic poly- 
mers are widely known in the art and are finding 
widespread commercial use. However, there is a 
great need for non-woven webs having a higher 
uniformity, better hand, greater strength and a bet- 
ter control of the uniformity of the molecular ori- 
entation of the individual filaments than are pres- 
ently available. 

Until the instant invention, non-woven webs 
have been prepared by simultaneously spinning a 
multiple number of continuous filaments of a syn- 
thetic polymer such as polypropylene through a 
multiple number of spinning nozzles or spinnerets, 
preferably extending in one or more rows. The 
filaments are simultaneously drawn through air 
guns, eductors, or air jet drafters (air suckers) at 
high velocities in individually surrounding gas col- 
umns directed by exit nozzles to impinge on a 
moving collector, in loop like, overlapping arrange- 
ments, where they form a continuous non-woven 
random laid web which may be consolidated, com- 
pacted and stabilized by various bonding tech- 
niques such as hot calendering, autogenous spot 
bonding by passing the web between heated pat- 
terned embossing rolls, needle punching, or treat- 
ing with suitable binders. 

The filaments are drawn downwardly at veloci- 
ties of approximately 600 to 8000 meters per 
minute in surrounding gas columns flowing at su- 
personic velocities and impinging on a horizontal 
carrier which is moving at speeds generally in the 
range of 150 to 300 yards per minute (137-274 
m/min). This low ratio of web production capability 
to the filament output results in a relatively un- 
controllable random laydown of the filaments with 
an accompanying adverse effect on the uniformity 
of strength, opacity, drapability, and soft fabric-like 
hand. After formation on the carrier, the web is 
passed between two rollers and lightly compacted 
prior to passing through the pressure nip of two 
heated rolls, one of which contains a plurality of 
raised points on its surface. The amount of prewrap 
and the roll temperature is critical in that too high a 
web temperature results in high web shrinkage, film 
forming effects and over-bonding with its adverse 
effect on drapability, and can also result in filament 
degradation with an accompanying reduction in fila- 
ment tenacity. If the web temperature is too low, 
the filaments release from their bond points before 
any substantial strain is applied to the filaments 
allowing the web to slither apart. 
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Prior methods of preparing the continuous fila- 
ment webs have at least three common features. 

1. Continuously extruding a thermoplastic poly- 
mer, either from a melt or a solution, through a 

5 spinneret in order to form discrete filaments. 

2. The filaments are drawn or drafted by high 
velocity air in order to molecularly orient the 
polymeric filaments and achieve tenacity. 

3. The filaments are deposited in a blast of high 
10 velocity air or gas in a substantially random 

manner onto a carrier belt or the like to form a 
web with substantially isotropic physical char- 
acteristics. 

The prior webs all have one thing in common 

/5 and that is that the filaments are all laid in a loop- 
like random arrangement onto a carrier belt or the 
like with high velocity air to form a web. Accord- 
ingly, they are all subject to the problems asso- 
ciated with air formed webs, such as turbulent air 

20 flow with resultant filament intertwining, and plug- 
ging of eductors by broken filaments or molten 
polymer, all of which impart an undesirable non- 
uniformity in appearance, drapability, tensile 
strength, opacity, basis weight, and variations in 

25 degree of filament entanglement. Variations in the 
gap space of air jet slits results in non-uniform 
flowing action of air jets on filaments, resulting in 
non-uniform webs. Slight variations of the condi- 
tions for cooling destroys the uniformity of distribu- 

30 tion of the filaments, and difficulties of getting all 
eductors or air channels to produce filaments hav- 
ing the same characteristics are manifold. The 
drapability is poor due to the high numbers of 
autogenous spot bonds required to form a coherent 

35 structure and web of commercial integrity. Also, the 
installation costs and maintenance expenses, and 
the required capital investment in air handling 
equipment and ducting for the high volumes of 
high pressure heated air required for the blasting 

40 action of the air jets on the filaments to draw and 
deposit them on the collecting device are im- 
mense. The above described methods require high 
air consumption of heated air, which in turn con- 
sumes huge amounts of power. 

45 US-A-3,449,187 discloses a method of making 
non-woven fabric in a continuous sequence of op- 
erations by extruding a curtain of thermoplastic 
resin filaments which are then stretched to cause 
orientation of the resin molecules. The curtain, still 

50 in tacky condition, is then contacted on at least one 
side thereof with a layer of evenly disbursed staple 
fibres and the filaments and staple fibres are 
pressed together and cooled to form an intermedi- 
ate composite web. This composite web is then 

55 warmed up and contacted with additional extruded 
curtains of thermoplastic resin filaments which are 
orientated by stretching and superimposed with 
further layers of evenly disbursed fibres and the 
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obtained combination is compressed and cooled to 
form the non-woven fabric which is wound on a roll. 

GB-A-2, 126,1 62 discloses a non-woven fabric 
of continuous thermoplastic filaments which are 
melt blown. 

According to one aspect of the present inven- 
tion, there is provided a non-woven laminate com- 
prising at least two webs (37,43) with one web 
formed of a multiplicity of molecularly orientated 
substantially parallel continous filaments 
(3,148,158) of a thermoplastic polymer, said mul- 
tiplicity of continous filaments being stabilised by 
melt blown fibres (12,35) and wherein the other 
web is also formed of a multiplicity of substantially 
parallel continous filaments characterised in that 
the melt blown fibres (12,35) are deposited on the 
continous filaments and one web is crossed on the 
other so that the filaments of the one web trans- 
verse to the filaments of the other web said fila- 
ments being intermittently united by bonds 
(141,157) at a plurality of spots, so that some of 
the filaments of each web are unbonded to and 
free to slide relative to the filaments of the other 
web. 

According to another aspect of the present 
invention, there is provided a method of forming a 
non-woven laminate (53) comprising at least two 
webs (37,43) with one web formed of a multiplicity 
of molecularly orientated substantially parallel, con- 
tinous filaments (3,148,158) of a thermoplastic 
polymer, said multiplicity of continous filaments 
being stabilised by melt blown fibres (12,35) 
characterised by comprising the steps of:- 

(a) forming said filaments by spinning molten 
polymer streams and mechanically drawing said 
filaments, 

(b) directing a first air stream containing said 
melt blown fibres (12) in a molten state onto a 
first side of the multiplicity of drawn filaments, 
thereby forming bonds at cross over points of 
the melt blown fibres and locking in place the 
filaments to produce a stabilised web (16) of the 

■■ filaments and fibres, said air stream having a 
temperature in a range of about 250 F (121 C) 
to about 900 F (482 C); 

(c) overlaying said stabilised web with a second 
web to form a composite web (50) of trans- 
versely crossing plies of drawn filaments onto a 
conveyor (45), 

(d) autogenously bonding the cross-laid plies 
together in discrete compact areas (141,151; 
and 

(e) collecting said autogenously binded compos- 
ite web in the form of a said non-woven laminate 
(53). 

It is proposed in one embodiment to form an 
integral filamentary web comprising continuous fila- 
ments and melt blown fibres or filaments in order 



that the various drawing, heat setting, and other 
processing variables can be handled in a web form 
rather than as individual filaments, thereby eliminat- 
ing tension, stripping, and restringing problems. 

5 Broken continuous filaments are automatically pic- 
ked up by adjacent molten continuous filaments, 
and continue along as an integral part of the web. 
The stabilized web is pulled from the exit draw roll 
by a cross lapper, cross layer, heated embossing 

to rolls, or a conventional winder, any of these meth- 
ods being capable of applying various degrees of 
tension to the web depending upon the nature of 
the final product. As shown FIG. 6, the longitudinal 
filaments 3' are oscillated laterally by modulating 

75 roll 89 and deposited on chill roll 93 in a relaxed, 
untensioned state prior to a deposition of melt 
blown fibers or filaments 12* which lock the longitu- 
dinal filaments in a parallel lineally oriented 
laydown pattern. However, the preferred method is 

20 to process the web including the cross laying steps 
with the longitudinal filaments under tension and 
molecularly oriented to the desired degree. If the 
filaments are elastomeric and under tension they 
will be in the stretched state. If the filaments are a 

25 mixture of elastomeric and drawable polymeric fila- 
ments, the elastomeric filaments will be under ten- 
sion and stretched, and the drawable polymeric 
filaments will be under tension with the polymer 
molecules oriented in the direction of the filament 

30 axis. After stabilizing with melt blown fibers and 
upon relaxing, the elastic filaments contract and the 
web shortens in the direction of the elastic filament 
contraction, thereby forming buckles and curls or 
kinks in the non-elastic molecularly oriented perma- 

35 nently lengthened continuous filaments. The for- 
ming of a stabilized web by the deposition of melt 
blown fibers allows the array of individual filaments 
to be further processed as an integral web, obviat- 
ing the need for aspirators, eductive devices such 

40 as eductive guns, noneductive devices, and includ- 
ing the application of static high voltage to filament 
groups. The handling of a multitude of continuous 
filaments, having a predetermined controlled align- 
ment, as an integral web during the various finish- 
es ing operations eliminates the previously stated 
problems, such as turbulence problems, filament 
intertwining, plugging of eductors by broken fila- 
ments and non-uniform basis weight, opacity and 
porosity. The laydown patterns of the continuous 

so filament alignments across the web are in a sub- 
stantially predetermined controlled alignment, 
thereby providing the web with a controlled pre- 
determined porosity, opacity, and a uniform basis 
weight throughout the web. The basis weight of the 

55 melt blown web or fibres may be as low as about 3 
to 5% of the final web basis weight and has a 
negligent effect on the opacity, porosity, and basis 
weight of the web. 



5 



EP 0 343 978 B1 



6 



In actual practice random laid webs rarely, if 
ever, reach complete randomness, and as a result 
are not completely uniform in appearance. This 
non-uniformity detracts from its suitability as filters, 
medical fabrics, and the like, which require a low 
degree of variations in porosity, basis weight and 
opacity. Since aspirators, eductors, non-eductive 
arrangements and the like do not precisely control 
the laydown patterns of individual filaments in pre- 
determined controlled laydown alignments, the final 
web is subject to the aforementioned variables. 

In one embodiment the melt blown fibres are 
deposited in a molten state onto the curtain of 
partially coagulated and partially drawn continuous 
filaments immediately upon exiting from the spin- 
neret and subsequently drawn again according to 
predetermined conditions. 

In another embodiment, the drawable melt 
blown fibres or filaments are deposited and self- 
bonded to the curtain of continuous filaments after 
the continuous filaments have been partially drawn 
upon exiting from the spinneret, cooled to the solid 
state, and subsequently drawn according to pre- 
determined conditions. 

In another embodiment, the molten melt blown 
fibres or filaments are deposited onto the curtain of 
continuous filaments after they have been fully 
drawn either pneumatically or mechanically, and in 
another embodiment the melt blown fibres and/or 
filaments are deposited on the continuous filaments 
as they are being drawn, as will be subsequently 
discussed in more detail. These air blown fibres 
may include both natural and manmade fibres of all 
types, including wood pulp, cotton, hemp, rayon, 
sisal, and drawn or undrawn textile fibres. 

In an alternate arrangement, streams of melt 
blown fibres are merged with streams of cellulose 
fibres and/or super absorbent polymeric particles 
prior to deposition on the stabilized web to form a 
high bulk highly absorbent fabric. 

The thermoplastic melt blown fibers or fila- 
ments used herein for stabilizing a curtain of con- 
tinuous filaments can be prepared by known tech- 
niques as described in an article by Van A. Wente 
entitled "Superfine Thermoplastic Fibers" appear- 
ing in Industrial and Engineering Chemistry , Vol. 
48, No. 8, pp 1342 to 1346. The fiber diameters 
may vary from 0.5 to 50 or more microns depend- 
ing upon the combination of gas flow rates, poly- 
mer flow rate, die temperature and polymer molec- 
ular weight. Their lengths may vary from short 
fibers to substantially continuous length filaments 
depending upon the air temperature and velocity 
and the distance from the die to the collector. 

The terms "melt blown fibers, " "melt blown 
filaments," and "melt blown fibers and/or fila- 
ments" are herein used interchangeably. The term 
"continuous filament" as used herein refers to the 



melt spun filaments formed from a number of 
orifices in a spinneret plate and are continuous. 
The terms "continuous filament" and "melt spun 
filaments" are herein used interchangeably. 

s Among the many thermoplastic polymers suit- 

able for use in stabilizing the above filament curtain 
are polyolefins such as polypropylene, polyethyl- 
ene, polybutane. polymethyldentene, ethylene-pro- 
pylene copolymers; polyesters such as polyhex- 

w amethylene adipamide, poly(oc-caproamide), poly- 
hexamethylene sebacamide; polyvinyls such as 
polystyrene; thermoplastic elastomers such as 
polyurethanes; other thermoplastic polymers such 
as polytrifluorochloroethylene and mixtures thereof; 

15 as well as mixtures of these thermoplastic poly- 
mers and copolymers; also included are 
viscoelastic hot melt pressure sensitive adhesives 
such as "Fullastic" supplied by H.B. Fuller and Co., 
and other hot melt adhesives including pressure 

20 sensitive adhesives. Any of the fiber forming ther- 
moplastic polymers including fiber forming hot melt 
adhesives, pressure sensitive adhesive, and 
viscoelastic hot melt pressure sensitive adhesives 
can be used for stabilizing the web or bonding the 

25 stabilized web to one or more cellulose webs, 
wood pulp webs, melt blown fibrous mats, or for 
laminating and bonding two or more stabilized 
webs to form laminates. The instant invention is not 
limited by the above polymers, for any thermoplas- 

30 tic polymer, copolymer, or mixture thereof capable 
of being melt blown into fibers or filaments is 
suitable. Any of the thermoplastic elastomers which 
are capable of being melt blown or melt spun is 
suitable for the manufacture of stretchable fabrics. 

35 In the preferred embodiments, thermoplastic 
melt spun continuous filaments are used which 
involve continuously extruding a thermoplastic 
polymer through a spinneret thereby forming a 
curtain of individual filaments. Among the many 

40 thermoplastic polymers suitable for the continuous 
filaments are polyolefins such as polyethylene and 
polypropylene; polyamides; polyesters such as 
polyethylene terepthalate; thermoplastic elastomers 
such as polyurethanes; thermoplastic copolymers; 

45 mixtures of thermoplastic polymers; copolymers 
and mixtures of copolymers; as well as the pre- 
viously listed materials used herein for the melt 
blown fibres and filaments. However, the present 
invention is not limited to these materials for any 

so melt spinnable polymer is suitable, including var- 
ious tar products obtained from or produced as by- 
products from fossil fuels that are spinnable into 
carbon fibres. Other spinnable thermoplastic 
elastomers which are suitable for stretchable fab- 

55 rics are polyester based polyurethane; and polyes- 
ter type polyurethane polymeric fibre forming 
elastomers such as Texin 480A supplied by Mobay 
Chemical Company, but not limited to these. 
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A method or process may be provided for the 
manufacture of non-woven webs according to an 
embodiment of the invention to provide increased 
strength from continuous filaments which have 
been molecularly oriented to a high degree under 
closely controlled drawing and temperature con- 
ditions and formed into a web of substantially par- 
allel continuous filaments, and which can be used 
to ply up webs of two or more plies with the 
various webs having their filaments plied in a trans- 
verse direction to each other, the transverse angles 
varying from 0* to 90*. The continuous filaments 
of one layer may have a substantially parallel ori- 
entation in the machine or longitudinal direction 
with an adjacent layer having continuous filaments 
in substantially parallel orientation at a 90* trans- 
verse angle. However, if two layers of continuous 
substantially parallel filaments are biased at equal 
opposite transverse angles of between 0 ■ and 90 ■ 
the layers will be mirror images of each other. 
Since the angle of bias may vary from layer to 
layer, it should be noted that mirror images are not 
always necessary or needed. The continuous fila- 
ments of one layer may be the same or different 
than the continuous filaments of another layer or 
the continuous filaments in a single layer may be 
different from one another. In some cases, the 
layers may be composed of 100% elastomeric 
filaments or the layers may be composed of a 
combination of continuous elastomeric filaments 
and continuous filaments of another drawable poly- 
mer, stabilized with melt blown elastomeric poly- 
mers. 

The spinning and drawing of continuous fila- 
ments may be coupled with their stabilization to 
form a curtain of continuous filaments having a 
predetermined laydown orientation ranging from a 
substantially parallel orientation to a random ori- 
entation including curvilinear, zigzag, or various 
overlapping orientation, the filaments being drawn 
mechanically or pneumatically. 

In order to stabilize or fix in a predetermined 
orientation a multiple number of continuous fila- 
ments in a curtain form a layer of melt blown 
filaments or fibers may be deposited before, during 
or after drawing to molecularly orient the continu- 
ous filaments. 

An advantage of at least one embodiment of 
this invention is to create a novel web which is 
charaterized by a lineal substantially parallel align- 
ment of continuous filaments which imparts to the 
web a woven appearance coupled with a uniform 
opacity, drapability, soft textile-like hand and supe- 
rior strength. 

A more specific object is to increase immea- 
surably the numbers of fusion or self-bonds on the 
continuous filaments by depositing and fusing or 
self-bonding to the continuous filaments a layer of 



molten melt blown fibers while decreasing the den- 
sity of autogenous embossed spot bonds and in- 
creasing the web tensile properties with the use of 
a substantially parallel filament laydown, resulting 

5 in a better hand and cloth-like appearance. Non- 
woven fabrics generally have not been used for 
clothes for the simple reason that as the strength of 
the fabric is increased the draping properties are 
decreased. The strength of the fabric can be in- 

w creased by increasing the number of spot bonds or 
applying a large amount of bonding resin to the 
filamentary layer, which in turn results in inhibition 
of the movement of the filaments with one another, 
an increased resistance to deformation, and a re- 

75 sultant decrease of the draping properties of the 
fabric. Since a complete randomness is rarely ac- 
complished in a random laid web, which can be 
seen by its non-uniform appearance and variability 
of the swirling, looping, overlapping arrangement of 

20 the filaments, especially in light weight webs, it 
becomes necessary to increase the number of spot 
bonds or compacted areas to form a coherent 
structure or web of commercial integrity, which in 
turn results in poor drapability. To overcome the 

25 increase in stiffness, many attempts have been 
made to soften the web by working and stretching 
the web in one or more directions, which have met 
with a limited success at an increased cost. 

In the instant invention, increased strength with 

30 good drapability is obtained by providing spans 
between spot bonds or melt blown fiber bonds, 
consisting of numerous continuous, longitudinal, 
substantially parallel filaments which act simulta- 
neously to absorb applied loads or forces thereby 

35 eliminating the necessity for larger densities or 
numbers of spot bonds or compacted areas which 
in turn decreases the draping qualities of the fabric. 
In a web consisting of two or more face to face 
layers of continuous, substantially parallel and 

40 straight filaments lying transversely to each other, 
the load or transmitted force is distributed among 
several continuous filaments in a relatively straight 
line through bond points or compacted areas. In 
prior art random laid webs, the filaments are de- 

45 posited in a looping, swirling, and overlapping fash- 
ion, wherein the tension force is applied to curved 
and looped filaments, between the spot bonds or 
compacted areas, and the filaments are bonded to 
each other obliquely in the compacted areas where 

so the filaments are deformed and weakest. As a 
result of the looping and swirling laydown there are 
few, if any, straight filaments between widely 
spaced or low density bond points with the result 
that the load is applied to the filaments, one at a 

55 time rather than simultaneously as in the instant 
invention, and wherein the first filament to be load- 
ed receives the greatest stress. In addition, the 
oblique tensions on the compacted areas of prior 
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webs further increase the stress. See Fig. 19, 
which shows a representative portion of a random 
laid conventional non-woven web 301 having close- 
ly spaced autogenous bonds 303 having spans 
consisting of substantially random laid filaments 
305. To form a coherent web the bond spacings 
have to be decreased thereby increasing the total 
compacted area of the web, and decreasing the 
ability of the filaments 305 to slide and move with 
respect to one another during web deformation, all 
of which decreases the drapable properties of the 
web 301 . 

Woven fabrics having no bonds at their con- 
tinuous filament intersections have increased 
drapability and are more conformable than non- 
woven webs having like filaments with bonds at 
their intersections. When these woven fabrics are 
deformed or draped about an object, the continu- 
ous filaments slip and slide at their intersections 
since the said intersections are not bonded, and as 
a result have increased drapability. Conventional 
random laid continuous filament non-woven webs 
have no coherency or strength unless they are 
bonded in some form or manner with a resultant 
increase in stiffness and decrease in drapability. It 
will be appreciated that there may be provided a 
non-woven web or method for making said non- 
woven web according to an embodiment of the 
invention comprising continuous substantially par- 
allel filaments which approach more closely a sup- 
ple, flexible woven web having no bonds at their 
filament intersections, than has heretofore been 
possible with prior art methods. The said web may 
be provided with bonded continuous filament wide- 
ly spaced and variable intersections intermingled 
with non-bonded continuous filament intersections 
in various proportions to provide said web with 
various degrees of suppleness. These bonds may 
consist of autogenous spot bonds, using heat and 
pressure, or any other suitable form of bonding. 

The forming of substantially parallel continuous 
filament non-woven webs having no bonds at the 
continuous filament intersections or various com- 
binations of bonded intersections combined with 
intersections having no bonds, which allow the said 
continuous filaments to slide or creep over one 
another as they do in woven fabrics, facilitates the 
ability to produce and substitute lower cost non- 
woven webs for the more expensive woven webs in 
an increasing number of markets. The continuous 
filament spacings may vary from wide spaces be- 
tween filaments to webs wherein the continuous 
parallel filaments are so dense they touch one 
another. 

The parallel continuous filaments need not be 
bonded to each other at their intersections, but, 
rather may be stabilized in a web form by a depo- 
sition of fusion bonded smaller diameter melt 



blown fibers, having a lower tensile strength, on 
one or both sides of the continuous filament cur- 
tain. These smaller lower tensile strength fibers are 
fusion bonded intermittently along the lengths of 

5 the continuous filaments, or alternately, melt blown 
fibers of a lower fusion temperature than said con- 
tinuous filaments may be deposited on both sides 
of said continuous filamentary curtain resulting in 
the melt blown fibers fusing to themselves only, 

io since their fusion temperature is too low to fuse 
with the continuous filaments, thereby trapping or 
constraining the continuous filaments in a parallel 
filamentary arrangement. 

This filamentary web may now be further pro- 

15 cessed by cross lapping or cross laying into webs 
having no bonds at intersections of the continuous 
filaments, or may be bonded at least at some of 
the continuous filament intersections with the use 
of heat and pressure spot bonding, or other forms 

20 of intermittent bonding. This additional bonding in- 
creases the fabric strength and facilitates the lami- 
nation of various assemblies of webs. The bond 
patterns and their spacing may be such that there 
is a minimum of or no deleterious effect on the 

25 web or fabric suppleness. 

In the case wherein the parallel non-woven 
filaments are connected to each other by fusion 
bonded smaller diameter melt blown fibers which 
allow the said continuous filaments to slide over 

30 one another at their intersections when the web is 
deformed, the finer, weaker, low molecularly ori- 
ented fibers bend, move, or when elongated un- 
dergo molecular orientation with relatively low 
forces when said web is deformed. If elastomeric 

35 fibers are used stretching takes place upon web 
deformation. 

In cases where stiffer more rigid webs or fab- 
rics are required, they may be obtained by bonding 
a majority or all of the continuous filament intersec- 

40 tions in a heated calender stack having at least two 
rolls, at least one of which is heated and tempera- 
ture controlled. One such laminate consists of at 
least two non-random arrays of continuous fila- 
ments, at least one of which is stabilized with a 

45 deposition of melt blown fibers, the arrays being 
positioned in laminar face-to-face relationship and 
separated by at least one deposition of melt blown 
fibers and passed through the laminator and lami- 
nated together so that the longitudinal filaments of 

50 one array is transverse to the filaments of the other 
array. If the melt blown fiber deposition layer is 
dense with no voids or apertures, the continuous 
filaments will be bonded predominently at or near 
their intersection areas. As the melt blown fiber 

55 deposition layer becomes predominently apertured 
less and less of the continuous filaments and their 
intersections are bonded. 
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Various hot melt adhesives and elastomeric 
materials may be used as the melt blown fiber 
deposition layer, and as the hot melt adhesive 
melting points are reduced the calender roll tem- 
peratures are reduced accordingly. If pressure sen- 
sitive adhesives are used for the melt blown fiber 
deposition layer, the calendering may be done at 
room temperature and at a reduced calender roll 
pressure. 

Cover stock fabrics useful for sanitary napkins 
and diapers having a high number of open areas 
for quick strike through or transmission of body 
fluids including viscous mucous associated with 
menstrual flow are obtained by widely spacing the 
continuous filaments and depositing an extremely 
light weight open mesh fibrous melt blown layer 
prior to calendering the fabric. 

The melt blown fiber deposition layer prefer- 
ably has a lower melting point or range than the 
continuous filaments and upon passing through the 
heated calender rolls soften and fuse or adhere to 
the continuous filaments. The melt blown fibers 
may be adhesives or composed of the same poly- 
mers as the continuous filaments with no additives 
and act as an adhesive by adhering to the continu- 
ous filament upon the application of heat and pres- 
sure. The bonding may be accomplished by pass- 
ing the various webs through bonding rolls, both of 
which are smooth as an alternate to the previously 
discussed spot bonding rolls. 

The present invention may provide a method 
or process and the apparatus for producing non- 
woven webs that range in weights and uses from 
light weight non-woven weighing from about 3 to 
60 grams per square meter used in disposable 
products to the heavy weight geotextile fabrics 
weighing from 60 to 2,000 grams per square meter, 
and that do not require the highly capita) intensive 
investment of prior art methods and apparatus. 

The invention may also provide a non-woven 
web wherein energy absorbing characteristics are 
obtained through additional drawing or molecular 
orientation of the melt blown fibers which are bon- 
ded to themselves and to the molecularly drawn 
continuous filaments thereby distorting the web 
when under strain rather than having filament 
breakage accompanied with web tearing. 

The invention may further provide a web of 
continuous molecularly oriented filaments contain- 
ing a predetermined number of continuous filament 
crossings. 

The invention can provide a web of continuous 
molecularly oriented filaments having a non-ran- 
dom predetermined laydown or orientation pattern. 

An embodiment of the invention provides a 
coherent elastic web of predetermined continuous 
filament crossings and laydown patterns which is 
stretchable in one or more directions. 



Embodiments of the invention will now be de- 
scribed by way of example and with reference to 
the accompanying drawings in which:- 

Fig. 1 is a perspective view of apparatus for 
5 manufacturing a non-woven web according to 
the present invention; 

Fig. 2 is a perspective view of a portion of the 
apparatus for manufacturing a non-woven web 
according to the present invention and showing 
w a second unit for directly depositing a first web 
on a conveyor unit prior to lamination with a 
second web; 

Fig. 3 is a perspective view of alternate appara- 
tus for bonding cross laid webs; 
/5 Fig. 4 is a top view of cross layer apparatus for 
laying filaments of two webs at 90' to each 
other; 

Fig. 5 is a side view of the cross layer apparatus 
of Fig. 4; 

20 Fig. 6 is a perspective view of apparatus for 
producing a patterned parallel orientation to the 
continuous filaments of a web; 
Figs. 7a and 7b are perspective views of modi- 
fied patterned webs produced by apparatus 

25 similar to that shown in Fig. 6; 

Fig. 8 is a perspective view of apparatus for 
incrementally drawing a web of continuous fila- 
ments and melt blown fibers; 
Figs. 9 and 10 are schematic views of the depo- 

30 sition of melt blown fibers on continuous fila- 
ments; 

Figs. 11-13 are perspective views of various 
combinations of webs manufactured according 
to the present invention; 

35 Fig. 14 is a perspective view similar to Fig. 1, 
but showing dual oscillating spinnerets; 
Figs. 15 and 16 are magnified views of typical 
areas of bonded fibres and filaments formed into 
webs according to the present invention; 

40 Fig. 17 is a magnified view of a web having 
spaced apart autogenous bonds with spans of 
two layers of substantially parallel continuous 
filaments; 

Fig. 18 is a magnified view of a web having 
45 spaced apart autogenous bonds with spans of 
one layer of substantially parallel continuous fila- 
ments; 

Fig. 19 is a magnified view of a prior art web 
having closely spaced autogenous bonds with 
so spans consisting of substantially random laid 
filaments; 

Fig. 20 is a magnified view of a web according 
to the present invention wherein a portion of the 
continuous filaments are contracted but remain 
55 under a light tension; 

Fig. 21 is a magnified view of a web portion 
between emboss points; and 
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Fig. 22 is a view similar to Fig. 21, but showing 
displacement of a typical filament when the web 
is used. 

Fig. 1 is a perspective view of apparatus 1 for 
manufacturing the present invention and showing a 
large number of continuous monofilaments 3 that 
are meltspun from a corresponding number of ex- 
trusion orifices in a spinneret 5. The extrusion 
orifices are arranged in an elongated rectangular 
arrangement, in one or more rows, or in one of 
many other configurations. The spinneret 5 is fed a 
fused polymer from a first extruder 7. 

The spinnerets may be arranged so that two or 
more spinnerets 5* oscillate as shown in Fig. 14. If 
two spinnerets 5* are 1 80 ' out of phase, the resul- 
tant web will consist of two layers of continuous 
filaments, each in a parallel sinusoidal patterned 
orientation, 180* out of phase with each other. If 
the filaments are closely spaced and have a suffi- 
cient oscillation amplitude, the molten filaments will 
overlap one another and form bonds at their cross 
over points. Alternately, the various spinnerets may 
be fed different polymers. In the construction of 
Fig. 14, the filaments 3 from the individual spin- 
nerets 5* travel in zone 6 under ambient conditions. 
By the time the individual curtains of filaments 
come together at region 2, they have become 
solidified. 

In Fig. 1, the filaments 3 are drawn mechani- 
cally from the spinneret and enter a travel zone 9, 
which may be confined inside a covered chamber 
or chimney 10 so as to introduce cooled, ambient, 
or heated air or other gas at a controlled tempera- 
ture as required for draw processing or at least 
partially solidifying the filaments. The extruded fila- 
ments travel to a temperature controlled accumulat- 
ing roll 1 1 whereon a layer of melt blown fibers or 
filaments 1 2 is deposited and fused or self-bonded 
to the continuous melt spun filaments 3 by a first 
melt blown die 13 being fed a fused polymer from 
a second extruder 15. Alternately, a conventional 
fiber blowing device or air former, not shown, may 
be used to deposit either natural or manmade 
fibers of all types, including drawn or undrawn 
textile fibers. This fiber deposition may range in 
weight from less than one gram per square meter 
to several hundred grams per square meter. The 
stabilized web 16 passes over the guide device 17 
and around the first feed roll 19, around the first 
draw roll 21 , around the second draw roll 23, and 
finally around the third draw roll 25. The feed roil 
19 and draw rolls 21, 23, and 25 are temperature 
controlled in order to meet all the conditions neces- 
sary for hot or cold drawing, heat setting, or an- 
nealing the filaments for high strength or other 
preferred properties and may have smooth or 
rough surfaces depending on how much slip is 
required for processing. The filaments need not be 



fully drawn, for it may be desirable to have some 
potential molecular orientation remain in the fila- 
ments so that in use or under load the filaments 
will stretch and be additionally drawn and molecu- 

5 larly oriented rather than exceed the elongation to 
break and rupture. The stabilized and drawn web 
27 passes around idler roll 29 and onto chill roll 31, 
at which time a second melt blown die 33 being 
fed a second fused polymer from a suitable ex- 

10 truder 30, usually of a different melting point or 
range, deposits a second layer 35 of melt blown 
fibers on the stabilized web. If required, the web 37 
passes through a pair of crimping or stretch rollers 
39, which impart an incremental stretch and crimp 

75 to the web, thereby increasing the draw and bulk of 
the melt blown fibers 12 and 35 and the continuous 
filaments 3. This process is further described and 
illustrated in U.S. Patent No. 4,153,664, which is 
incorporated herein by reference. The drawn 

20 bulked and stabilized web 37 is deposited on a 
conventional cross lapping apparatus 41, as more 
fully described in U.S. Patent No. 3,183,557, which 
is also incorporated herein by reference, and cross 
lapped onto web 43 which is supplied from a 

25 parent roll 44 and is carried downstream by con- 
veyor 45 on a non-stick foraminous conveyor belt 
4. A conventional vacuum chamber 46 underlies 
the conveyor. The vacuum chamber 46 is con- 
nected to a vacuum supply via a duct 48. The 

30 continuous filaments of the cross lapped web 37 
are now lying on web 43 in transverse directions to 
the conveyor travel, as indicated by arrow 52. The 
transverse angle may vary from 0* through 90'. 
The two webs 37 and 43, shown as composite web 

35 50, are carried into heated embosser 47 of which 
one roll 49 is smooth. The upper embosser roll 51 
contains a plurality of raised points that auto- 
genously bond the cross lapped web 37 and the 
longitudinal web 43 together to form a single high 

40 strength, drapable web 53 containing a pattern of 
spot bonds. The pattern of autogenous bonds need 
not be symmetrical. Autogenous bonds are pro- 
duced by the application of heat and pressure 
alone without any application of solvents or adhe- 

45 sives, whereas melt blown pressure sensitive adhe- 
sive fibers are able to form bonds with each other 
or to other fibers and filaments with only the use of 
pressure. The autogenous bonds may range from 
fusion bonds to stick or release bonds which retain 

so filament identity upon separating or releasing under 
strain, and may extend through the web, thereby 
fusing all fibers and filaments in the bond area or 
may form fusion bonds with the fibers or filaments 
on the outer surface or surfaces. 

55 Since the spans between bonds contain sub- 
stantially parallel filaments in a substantially con- 
trolled predetermined laydown alignment, the total 
numbers of spot bonds or total spot bond area 
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between webs 37 and 43 can be reduced, with no 
reduction in web strength since the substantially 
parallel laydown is more uniform and stronger. This 
reduction in spot bonds reduces web stiffness, 
creating a more flexible web with increased hand 
and drapability. The raised points on the heated 
upper roll 51 may follow the construction disclosed 
in U.S. Patent 4,041 ,203. 

Alternately, the cross laid or cross lapped lon- 
gitudinal filaments may be bonded to each other or 
to other webs with melt blown fibers and/or fila- 
ments of hot melt adhesive fibers, pressure sen- 
sitive adhesive fibers, or viscoelastic hot melt pres- 
sure sensitive adhesive fibers, or a fine spray of 
ambient temperature liquid adhesives. 

In another modification, one or more plies, 
mats, or layers of melt blown superfine thermoplas- 
tic fibers such as those described in "Industrial and 
Engineering Chemistry" may be laminated to one 
or more stabilized webs by passing the ply assem- 
bly through the heated embossing rolls 47. The 
stabilized webs may consist of only one web of 
stabilized longitudinal filaments or may consist of 
several layers, including cross lapped and/or cross 
laid webs. Fig. 17 shows a representative portion of 
a web 146 having spaced apart autogenous bonds 
147 having spans therebetween consisting of two 
layers of substantially parallel or non-random laid 
filaments 148. Fig. 18 shows a representative por- 
tion of a web 156 having spaced apart autogenous 
bonds 157 having spans therebetween consisting 
of one layer of substantially parallel or non-random 
laid filaments 158. The plies, mats, or layers of 
melt blown superfine thermoplastic fibers prefer- 
ably have fiber diameters in the range of about 0.5 
to 10 microns or depending upon the product be- 
ing manufactured may be larger than 10 microns in 
diameter. One or more microfiber mats may be 
combined with one or more layers of stabilized 
webs and cross lapped or cross laid to produce 
fabrics for use as surgical gowns, drapes, and the 
like having excellent strength and drape or flexibil- 
ity characteristics. Since the stabilized web is com- 
posed of continuous filaments in a substantially 
predetermined non-random lineal orientation with a 
controlled predetermined porosity, opacity, and uni- 
formity of basis weight across the web, it is espe- 
cially suitable for products requiring air permeabil- 
ity and liquid strike through resistance or water 
repellent characteristics such as surgical over- 
wraps, sterile wraps, or containment fabrics for 
surgical or health care procedures. The stabilized 
web and the melt blown mats may be laminated by 
the deposition of melt blown fibers comprised of 
hot melt adhesives on either the mat or the web. 
The hot melt adhesives may also be of the pres- 
sure sensitive type or may be a viscoelastic hot 
melt pressure sensitive adhesive. 



Alternately, the cross lapped continuous fila- 
ment web 37 and the continuous longitudinal fila- 
ment web 43 laminate may be passed between two 
heated belts under pressure, thereby holding the 

5 web 50 under positive restraint to prevent shrink- 
age, and heat bonded. After bonding, the web 53 is 
wound on a conventional winder 55, Fig. 1. 

Optionally, adhesive may be applied to web 43 
by means such as roller coating or spraying prior 

w to cross lapping to facilitate the lamination of web 
53 to one or more plies of cellulosic tissue or melt 
blown microfiber mat. Melt blown hot melt adhesive 
fibers can be deposited on the continuous fila- 
ments before, during, or after cross lapping or 

15 cross laying. The melt blown adhesive fibers can 
be of the hot melt type, pressure sensitive type, or 
any of the adhesives capable of being spun into 
fibers. 

Referring to Fig. 2, apparatus 57 is illustrated 

20 that directly supplies a web 43' to the conveyor 45 
for cross lapping. The apparatus 57 comprises a 
spinneret 59 that is fed by an extruder, not shown. 
Filaments 61 are drawn from the spinneret 59 in 
curtain form. A die 63 continuously deposits melt 

25 blown fibers 65 on the curtain of filaments 61 to 
create the stabilized web 43'. The stabilized web 
43' passes over feed roll 67, draw rolls 69, 71, 73, 
75, and finally passes onto the conveyor 45. 

Turning to Fig. 3, alternate apparatus 77 is 

30 depicted for bonding cross laid webs. In Fig. 3. 
reference numeral 50' refers to the unbonded cross 
laid web of continuous substantially parallel fila- 
ments of polyamides and blends thereof, including 
melt blown polyamide fibers or filaments self-bon- 

35 ded to the continuous polyamide filaments. As they 
leave the conveyor 45 of Figs. 1 or 2, the webs 50 
or 50' may pass through an activating gas chamber 
79 as taught in U.S. Patent No. 3,516.900 by a 
conveyor system 81. The individual webs are self- 

40 bonded between two porous constraining belts 82 
under heat and pressure by using the gaseous 
material to activate the bonding properties of the 
polymeric filaments and create the single high 
strength web 53'. 

45 If it is desired that the continuous filaments 
intersect each other at 90 * , rolls of stabilized con- 
tinuous filament webs 83 are mounted on a cross 
layer 85 as shown in Fig. 4 and Fig. 5 and as 
disclosed in U.S. Patent No. 3,492,185, the disclo- 

so sure of which is incorporated herein by reference. 
In Fig. 5, reference numerals 99 represent adhe- 
sive applicator rolls, and reference numerals 101 
represent adhesive pans, both of which are well 
known in the art. A non-stick belt is shown at 102. 

55 The resultant web is illustrated at reference nu- 
meral 87. 

In Fig. 14, it will be noticed how the melt blown 
fibers lie after the cross lapping operation. The 
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melt blown fibers are alternately above and under 
the cross lapped web. In web portions 92, the melt 
blown fibers are on the exterior and the continuous 
filaments are in face to face relationship. In web 
portions 96, the melt blown filaments are in face to 
face relationship. 

After drawing, the filaments may be heat set on 
one or more draw rolls by heating the filaments at 
substantially constant length to impart dimensional 
stability thereto. They also may be cold stretched 
at substantially ambient temperatures or above but 
not exceeding about 100' C for polypropylene, 
followed by hot stretching at a temperature above 
about 120* C, but below the fusion temperature, 
without allowing shrinkage of any significant degree 
to their cold stretched length. In addition to heat 
setting under relaxed or tensile conditions, differen- 
tial drawing, crimped or incremental drawing, and 
mechanical drawing using draw rolls with variable 
surface temperatures and surface roughness vari- 
ations from smooth to rough may be performed. 

In the embodiment shown in Fig. 6, one or 
more modulating rolls 89 are used prior to a melt 
blown deposition of fibers or filaments 12' on the 
curtain of filaments 3'. In Fig. 6, reference numeral 
93 indicates a chill roll. The modulating rolls 89 
reciprocate in transverse directions, as indicated by 
arrow 91, to place the parallel lineally oriented 
filaments in a patterned parallel orientation or in a 
patterned overlapping orientation. 

The terms "parallel." "approximately parallel," 
and "substantially parallel" are herein used inter- 
changeably and are intended to describe the align- 
ment patterns of continuous filaments within the 
practical limits of machine lay down on a roll or 
belt in a substantially parallel alignment with each 
other. This alignment may be in a curvilinear 
sinusoidal, zigzag, or other pattern and may be in 
one or more layers of overlapping patterns. The 
resulting web 94 is thus composed of generally 
longitudinally extending sinusoidal patterned con- 
tinuous filaments 3' and the melt blown fibres 12\ 
These patterns can zigzag in linear or curvilinear 
orientation. A typical portion of the resulting web 95 
is shown in Figure 7a. If desired, two oppositely 
reciprocating modulating rolls can be used in a 
manner that produces double sinusoidal patterns 
that are out of phase. In that case, the web takes 
on the general appearance shown at 95' in Fig. 7b. 
The web can be incrementally drawn with minimum 
distortion to the continuous filament orientation. 

Referring to Fig. 8, a pair of corrugated draw 
rolls 97 may be used to incrementally draw the 
composite web 16 or 43' of the melt spun partially 
drawn continuous filaments and melt blown sub- 
stantially undrawn stabilizing fibres. The increment- 
al drawing causes minimum distortion to the fila- 
ment orientation and creates a stabilized web 98 of 



a drawn filamentary curtain and fibres. 

Returning to Fig. 1, it is preferred that a fibre- 
forming thermoplastic polymeric resin is extruded 
in molten form through orifices of heated nozzles of 

5 the die 13 at temperatures within the range of 
about 250 " -900 * F (121 -C-482*C) into a stream of 
hot inert gas at temperatures of about 250'- 
1000* F (l2l'C-538-C) to attenuate the molten 
resin as fibres or filaments 12, which are then 

w deposited in a molten form onto a curtain of molec- 
ularly orientated continuous filaments 3 having a 
low degree of crystallinity, forming self-bonds at 
their intersections or crossover points. Hot melt 
adhesives including pressure sensitive hot melts 

75 can be melt blown using air temperatures as low as 
about 250 -F (121 'C). 

The various parameters for self-bonding with a 
minimum of increased crystallinity in the continu- 
ous filaments are the distance from the melt blown 

20 nozzles to the continuous filamentary curtain, the 
deposition temperature of the melt blown fibres or 
filaments at the instant of contact with the continu- 
ous filaments, the diameters of the melt blown 
fibres or filaments as compared to the diameters of 

25 the molecularly orientated continuous filaments, 
and the time the continuous filaments are sub- 
jected to the fusing self-bonding temperatures. Un- 
der-bonding results in early filament release under 
strain, while over-bonding can result in increased 

30 filament crystallinity resulting in filament degrada- 
tion with an accompanying reduction in filament 
tenacity. With a die nozzle and gas temperature in 
the range of 580 -650 (304 - 343 C), melt blown 
polypropylene fibres or filaments having diameters 

35 of about 3 to 12 microns were satisfactorily self- 
bonded to drawn molecularly orientated continuous 
polypropylene filaments having diameters ranging 
from about 50 to 100 microns, at a die-to-curtain 
distance of 6 inches to 10 inches (15.2 to 25.4 cm) 

40 under ambient conditions. This die-to-curtain dis- 
tance can be varied to accommodate various com- 
binations of melt blown fibre and filament diam- 
eters in conjunction with various continuous fila- 
ment diameters, the various melt blown fibre depo- 
ts sition temperatures, and the variations in the am- 
bient air cooling or quenching conditions at the die 
nozzle exit in the quench chamber 10. 

The close control of these parameters assures 
that the temperatures of the surfaces to be fusion 

so bonded are rapidly raised to the continuous fila- 
ment softening point or range before a significant 
amount of crystallinity in the continuous filaments 3 
has taken place. A rapid heat-up rate results in the 
fusion bonding temperature being reached before 

55 the polymer in the continuous filament has an 
opportunity to substantially increase in crystalinity 
and hence fusion bonding can be achieved at a 
lower temperature. The faster the heat-up rate the 
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lower will be the bonding temperature required for 
satisfactory autogenous, fusion, or self-bonding, 
thereby allowing the self-bonding to take place 
under less difficult bonding conditions. This rapid 
heat build-up followed with a rapid chilling by chill 
roll 11 at the bond surface has a negligible effect 
on continuous filament crystalinity of filament sizes 
shown in Fig. 9, wherein the diameter of the con- 
tinuous filaments 3 is approximately 40 to 50 
microns and the diameter of the melt blown fibers 
or filaments 12 is approximately 6 to 20 microns. A 
slow build-up of heat to fusion temperatures raises 
the continuous filament crystalinity and in turn the 
softening temperatures, thus requiring difficult 
bonding conditions to bring about surface filament- 
to-fiber fusion. A rapid chilling of the molten melt 
blown fibers or filaments solidifies the polymer in a 
preponderantly amorphous state with very little mo- 
lecular orientation. These fibers or filaments can be 
molecularly oriented by drawing incrementally or 
otherwise in one or more directions. If the continu- 
ous molecularly oriented filaments have been sub- 
ject to too high a temperature at the bonding 
intersections, they lose their molecular orientation 
in the bond area. This over-bonding, with its ac- 
companying excessive fusion, adversely affects the 
web tensile characteristics and usually occurs 
when the melt blown molten fibers or filaments 12 
are large as compared to the molecularly oriented 
continuous filaments 3 in the curtain. This can be 
seen in Fig. 10 wherein the continuous filament 
diameters are approximately 10 to 12 microns and 
the hot molten melt blown fiber or filament diam- 
eters are approximately 40 to 50 microns. This 
overheating of the continuous filaments 3 in the 
bond region reduces the molecular orientation in 
these areas and the stabilized filamentary curtain 
requires another draw to reorient the continuous 
filaments at the bonded cross-over points. This 
later condition of excessively high temperatures 
can be overcome by varying the temperature of the 
air introduced via duct 99' into a quenching cham- 
ber 10V and the distance of the melt blowing 
spinneret 13 to the chill roll 1 1 . 

In another embodiment, the continuous filament 
curtain is stabilized with a deposition of melt blown 
molten fibers or filaments of a second polymer 
which may or may not be compatible with the 
polymer of the continuous filaments; that is, having 
the ability to form fusion or melt bonds with the 
continuous filaments without continuous filament 
degradation at bond intersections. The melt blown 
fibers are deposited on the continuous filaments 
supported by a temperature controlled accumulat- 
ing roll which prevents the continuous filaments 
from becoming overheated. Also, the distance from 
the melt blown spinneret to the temperature con- 
trolled accumulating roll can be varied so that the 



temperature of the melt blown fibers or filaments 
can be kept such that the increase in crystalinity in 
the continuous filaments will not be high enough to 
adversely affect the continuous filament tenacity, 

s even though the surface of the continuous filament 
is softened to the tacky state. The temperature 
controlled accumulator may be a roll, belt, or a 
stationary bar depending upon the tackiness of the 
emerging polymer, and may be foraminous de- 

w pending upon the volume of high velocity air need- 
ing to be dispersed. Even if the polymers are 
incompatible, they form releasable bonds which are 
strong enough to give the stabilized filamentary 
curtain enough integrity to carry it through the 

15 downstream drawing and bonding operations, even 
though some of the bonds release under strain. 
The use of different polymers in the melt spun 
continuous filaments and the melt blown fibers or 
filaments facilitates the laminating and bonding of 

20 two or more layers of the stabilized double polymer 
filamentary web. By using a polymer which after 
the degradation by the melt blown deposition has a 
lower softening or melting point than the continu- 
ous filaments, the attaching of the two webs can be 

25 accomplished by fusion bonding the melt blown 
fibers or filaments with each other without raising 
the temperature of the continuous filaments to the 
softening point wherein an increase in filament 
crystalinity has an adverse effect on the web tenac- 

30 ity. This two-polymer filamentary web can now be 
cross lapped and laminated as in Fig. 1 and Fig. 2 
or may be cross laid as previously described and 
shown in Fig. 4 and Fig. 5. Also, the cross lapped 
or cross, laid webs can be laminated to one or 

35 more plies of cellulosic tissue or to one or more 
plies or mats of super fine melt blown micro-fibers 
having diameters in the range of about 0.5 to 10 
microns with the use of melt blown adhesives such 
as hot melts, pressure sensitive hot melts, or 

40 viscoelastic hot melt pressure sensitive adhesives. 
The melt blown fiber diameters may be larger than 
10 microns depending upon product requirements, 
and the laminating adhesives are not limited to 
melt blown fibers. It is preferred that about three 

45 percent or more of any of the stabilizing melt blown 
fibers are self bonded at the junctions with each 
other or with the continuous filaments. 

In another embodiment, molten melt blown fi- 
bers or filaments 12 are deposited on freshly spun 

so continuous filaments 3 as they are being drawn. 
That process forms an improved bond since a 
fresh new surface is exposed by drawing. Molten 
melt blown dissimilar polymers and incompatible 
polymers form release or stick bonds strong 

55 enough to withstand downstream laminating oper- 
ations. These melt blown polymers may have melt- 
ing points or ranges above or below the melting 
point or the melting range of the continuous fila- 
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ments, which serves to increase the number of 
bonds in plied bonded webs, as in Figs. 11 to 13, 
when autogenously bonded by a pair of heated 
rolls, one of which has raised points on its surface 
as previously described and shown in Fig. 1. 

In Figs. 11 a- 11c, Fig. 11a shows a first web 
103 of stabilized continuous filaments 105 to which 
are bonded the melt blown fibers 107. In Fig. 11b, 
a second web 109 is comprised of the continuous 
filaments 111 and melt blown fibers 113. The webs 
103 and 109 are oriented such that the filaments 
105 are placed at right angles to the filaments 111. 
The two webs are placed together such that the 
continuous filaments 105 and 111 are in facing 
contact. Bonding the individual webs results in the 
composite web 115 of Fig. 11c, which comprises 
two curtains of stabilized continuous filaments bon- 
ded together at 90* to each other in face-to-face 
relationship. 

Figs. 12a and 12b show webs 116 and 117, 
respectively. Web 116 is composed of continuous 
filaments 119 stabilized by fibers 121, and web 117 
is composed of continuous filaments 123 stabilized 
by fibers 125. The filaments 119 and 123 are 
positioned transversely to each other at an angle of 
less than 90*, with the filaments 119 and 123 in 
facing contact. The two webs 116 and 117 are then 
bonded together such that the melt blown filaments 
are in facing contact to create the two-ply web 127 
of Fig. 12c. The assembly of these webs may be 
accomplished in one of three ways as follows: 1) 
the stabilized continuous filaments of a first web 
being in face-to-face relationship with the continu- 
ous filaments of a second stabilized web; 2) the 
melt blown fibers of a first stabilized web being in 
face-to-face relationship with the melt blown fibers 
of a second stabilized web; 3) the melt blown fibers 
of a first stabilized web being in face-to-face rela- 
tionship with a filamentary curtain composed of 
continuous filaments of a second stabilized web. 

In Fig. 13a, reference numeral 129 refers to a 
web of continuous filaments 133, stabilized by fi- 
bers 1 34, that have been incrementally drawn. Web 
131 of Fig. 13b is composed of incrementally 
drawn filaments 135 that are stabilized by fibers 
136. The filaments 135 are transversely positioned 
at 90* to the filaments 133 of web 129. Bonding 
the filaments 133 and 135 of the webs 129 and 
131, respectively, to each other in face-to-face rela- 
tionship at 90* results in the exceptionally high 
bulk two-ply web 137 of Fig. 13c. 

As shown in Fig. 1, molten melt blown fibers 
35 may be deposited on cooled molecularly ori- 
ented continuous filaments 3 that are partially 
wrapped around a chill roll 31. The melt blown 
fibers are cooled or quenched rapidly in a relatively 
undrawn state with low tenacity. Upon drawing 
through a pair of crimp rollers 39, the melt blown 



fibers become oriented in various degrees with 
increased tenacity as described in U.S. Patent No. 
4,153,664 discussed earlier. When the drawn con- 
tinuous filaments are put under strain, such as by 

5 the wearer of a diaper, the melt blown fibers are 
further drawn to shift the strain onto joining fila- 
ments. This drawing continues until the strain is 
absorbed by the adjacent filaments and the web 
has exhibited considerable elongation by the ex- 

w tenuation of the melt blown fibers. In contrast, if the 
melt blown fibers were undrawable, they would 
break when the developed stress exceeded their 
tenacity, thereby increasing the strain on the con- 
tinuous filaments, which after reaching the breaking 

/5 point would have reduced effective lengths over 
which they could carry an applied strain. This prop- 
erty of the melt blown fibers to attenuate under 
load or strain enhances the softness, drapability, 
surface smoothness, and fabric like feel necessary 

20 for light weight fabrics used in disposable products, 
and shifts or distributes the strain over a large 
number of continuous filaments. 

In another embodiment, molecularly oriented 
continuous filaments in combination with stretched 

25 elastomeric continuous filaments are subjected to a 
deposition of molten melt blown polymers and kept 
under tension until the self bonding melt blown 
fibers and/or filaments have solidified, thereby sta- 
bilizing the web in a stretched and drawn condition. 

30 Upon relaxing, the elastic filaments contract, and 
the web shortens in the direction of elastic filament 
contraction. This contraction forms buckles or wavy 
curls or kinks in the substantially parallel, non- 
random, molecularly oriented continuous filaments 

35 between the foreshortened bond spacings. In some 
cases where the proportion of molecularly orien- 
table filaments to elastomeric filaments is high, the 
elastomeric filaments do not relax completely but 
remain under a minimal or low tension after having 

40 contracted enough to form curls, kinks or buckles 
in the molecularly oriented filaments. Fig. 20 de- 
picts a representative portion of a stabilized web 
150 of the present invention showing the continu- 
ous elastic filaments 151 that have contracted 

45 somewhat, but that still are under a light tension, 
together with non-elastic molecularly oriented con- 
tinuous filaments 153. The web 150 is stabilized by 
the melt blown filaments 155. The curls or buckles 
vary in shape and size depending on the place- 
so ment of the elastomeric filaments and the propor- 
tions of elastomeric filaments to the molecularly 
oriented filaments 153. When two or more plies of 
the curled and buckled webs 150 are bonded to- 
gether, a resultant laminate or fabric is obtained 

55 which has a very high bulk and is very light in 
weight. Its high bulk makes it very useful for dis- 
posable garments because of its increased opacity. 
The melt blown fibers and/or filaments may be 
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either a molecularly orientable polymer, a stretcha- 
ble elastomeric polymer, or a melt blown polymeric 
adhesive. 

In another embodiment, elastomeric continuous 
filaments are stretched and kept under tension 
while depositions of melt blown elastomers or other 
spinnable polymers are deposited in face-to-face 
relationship, thereby producing stretchable webs of 
variable restretch characteristics. 

In another embodiment, a curtain of continuous 
filaments of a higher melting temperature than the 
melt blown fibers is locked in place or constrained 
in a predetermined orientation, with a deposition of 
self-bonding melt blown fibers on each side of the 
curtain, which are fusion-bonded or self-bonded. 
The bonding of melt blown fibers to the continuous 
filaments vary from no bonds to stick bonds. The 
melt blown fibers form bonds with each other vary- 
ing from fusion bonds to releasable bonds yet are 
able to constrain and hold the continuous filaments 
in predetermined alignment until processed into the 
final web. Melt blown webs as low as 2 to 4 grams 
per square meter have satisfactorily locked and 
held continuous filaments in place during various 
processing procedures. However, the preferred 
melt blown fiber basis weight for stabilizing an 
array of filaments is in the range of about 5 to 10 
grams per square meter with no limit on the maxi- 
mum basis weight of melt blown fibers deposited 
on heavier basis weight webs. Since the melt 
blown fiber stabilizing deposition has a very low 
basis weight with respect to the filamentary array, 
slight variations in its random laydown deposition 
have little if any effect on the porosity, opacity, and 
uniformity of the basis weight across the final web. 

The terms "fusion-bonding" or "self-bonding" 
are used herein interchangeably, and are brought 
about by molten surface filament-to-fiber fusion. 
The terms "releasable bonds" and "stick bonds" 
are used herein interchangeably and are fusion or 
autogenous bonds of a temperature low enough to 
allow filaments to separate or pull free from each 
other without breaking, or bonds between incom- 
patible materials, which, due to their chemical 
structures or their variances in melting points or 
ranges, form weak, stick, or releasable bonds. The 
terms "drawn" and "molecularly oriented" are used 
herein interchangeably. 

Fig. 15 is a magnified view of continuous fila- 
ments 1 38 locked in place by fusion bonds of the 
melt blown fibers 140 to each other at points 139 
and by fusion bonding of the melt blown filaments 
to the continuous filaments at 141. The continuous 
filaments 138 are shown autogenously bonded to 
other continuous filaments and to melt blown fibers 
at points 143. 

In Fig. 16, a magnified view of continuous 
filaments 138' locked in place between fusion bon- 



ded melt blown fibers 140' is presented. The con- 
tinuous filaments 138* are constrained in substan- 
tially parallel or substantially non-random orienta- 
tion. The continuous filaments are locked in place 

5 by fusion bonding of mett blown fibers 140' to each 
other at points 139'. Autogenous bonding occurs at 
typical points 143'. In addition, some stick or re- 
leased bonds, or no bonds with the continuous 
filaments, occur at points typified at reference nu- 

10 meral 145. 

Further in accordance with the present inven- 
tion, non-woven webs are provided that possess 
the conformability and drapability of woven fabrics 
made from the same filaments. Like woven fabrics, 

is the non-woven web is comprised of continuous 
filaments having no bonds at their intersections. 
Accordingly, as with woven fabrics, the continuous 
filaments of the non-woven web are free to slide 
and slip relative to each other when the web is 

20 deformed or draped over an object. 

Turning to Figs. 21 and 22, a magnified portion 
of a non-woven web 311 having substantially par- 
allel cross laid continuous filaments 313 and 315 is 
illustrated. The continuous filaments 313 and 315 

25 are stabilized to form the web 311 by means of 
small diameter melt blown fibers 317. The melt 
blown fibers 317 are fusion bonded intermittently to 
the continuous filaments along the lengths thereof, 
as at points 319, on one side of the continuous 

30 filaments. Alternately, the melt blown fibers may be 
deposited on and fusion bonded to both sides of 
the continuous filaments. If desired, melt blown 
fibers having a lower fusion temperature than that 
of the continuous filaments may be deposited on 

35 both sides of the continuous filaments. Conse- 
quently, the melt blown fibers fuse only to them- 
selves, and they trap the continuous filaments in a 
parallel arrangement. In Fig. 21, the web 311 is in a 
relaxed condition. When the web is deformed by 

40 use, the continuous filaments slide over one an- 
other, as shown in Fig. 22. For example, in Fig. 22 
typical continuous filament 315b is shown in a 
location displaced from the location 315a of Fig. 21 
due to deformation of the web. Relative movement 

45 of the continuous filaments 315 causes associated 
movement of the weaker melt blown fibers 317. For 
example, the melt blown fibers typically represent- 
ed at 323a in Fig. 21 become stretched to the 
respective conditions represented by reference nu- 

so merals 323b in Fig. 22. Other melt blown fibers, 
such as fibers 325a in Fig. 21, become relaxed to 
the condition represented by reference numeral 
325b in Fig. 22. If the melt blown fibers are of a 
drawable polymer, they will become molecularly 

55 oriented upon stretching when the web is de- 
formed. 

The present invention is based on the discov- 
ery that stabilization of molecularly oriented con- 
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tinuous filaments having laydown patterns ranging 
from substantially parallel orientations to random 
orientation including predetermined curvilinear, zig- 
zag, or various overlapping orientations with melt 
blown molten drawable fibers forms an integral web 
which, when subjected to overloading, strains de- 
forms and stretches by the additional drawing or 
molecular orienting of the partially oriented melt 
blown fibers, thereby shifting the overloading strain 
over a larger number of continuous filaments rather 
than rupturing the web. The stabilized molecularly 
oriented continuous filament web is processed by 
cross lapping, cross laying, or laid-up in two or 
more plies which are then subjected to a spot 
bonding operation by passing it through two heated 
rolls, one of which has a plurality of projections on 
its surface, the shape of which may be square, 
rectangular, round or some similar shape. The web, 
subjected to heat and pressure of the embossing 
rolls, has formed on it discrete compacted areas of 
sizes and shapes determined by those of the roil 
projections, wherein the fibres and filaments have 
been autogenously bonded together. It has been 
found that the higher the number of compacted 
areas per unit area in a web, and the higher the 
percentage of compacted area, the stiff er the web 
will be, with deleterious effect on drapability, soft- 
ness, and clothlike feel and appearance. 

By self-bonding the molecularly orientated con- 
tinuous filaments in a non-random predetermined 
substantially parallel orientation with melt blown 
fibres and autogenously bonding the stabilized web 
in a discrete discontinuous pattern and providing 
spans between autogenous bonds containing non- 
random or substantially parallel continuous fila- 
ments, fewer compacted areas per square inch 
(cm 2 ) are required to form a web of commercial 
integrity. The non-random substantially parallel ori- 
entation with fewer compacted autogenous bonding 
areas significantly increases the drapability and 
clothiike feel and decreases the stiffness with no 
loss of strength during use. 

The term "non-random'* as used herein refers 
to the laydown patterns of filament alignments 
which are in a substantially predetermined align- 
ment and have a substantially controlled basis 
weight and opacity, as opposed to the random laid 
filaments previously described. Previous laydown 
methods do not have precise control of filament 
laydown and positioning. These patterns may be 
many and various and in different layers throughout 
the web. The predetermined alignments may be 
wavy, zig zag, or sinusoidal, and various layers 
may cross and overlap one another. Since the 
random laid melt blown fibers represent a much 
smaller proportion of the total web weight, they 
have little or no noticeable effect on the overall 
basis weight or web opacity. Satisfactory webs 



have been produced having random laid melt 
blown stabilizing fibers with basis weights as low as 
1 to 3 grams per square meter. 

The most important factors which account for 
5 the improvement in strength and load or strain 
absorption capabilities in addition to improved 
drapability with clothlike feel are: 

1 . A substantially parallel laydown on the collec- 
tor, in contrast to a random laid web, which 

10 results in improved tenacity due to improved 
drawing conditions. 

2. The ability of the melt blown fibers to attenu- 
ate or stretch under load thereby allowing the 
continuous filaments to shift and distribute the 

is strain over a larger number of filaments through- 
out the web. 

3. The increase in tenacity of the melt blown 
fibers as they are molecularly oriented under 
strain. 

20 4. An inherently more uniform web with a sub- 
stantially controlled basis weight distribution 
across the web. 

5. The increase in uniformity of the autogenous 
spot bonded areas due to the uniformity of the 

25 basis weight across the web. 

6. The enormous increase in continuous filament 
bonds due to the self-bonding of the melt blown 
fibers at their intersections with the continuous 
filaments. 

30 7. A uniform laydown of the continuous filaments 
greatly enhances and improves the discrete 
autogenous bonding areas of light weight webs. 

Claims 

35 

1. A non-woven laminate (53) comprising at least 
two webs (37,43) with one web formed of a 
multiplicity of molecularly orientated substan- 
tially parallel continous filaments (3,148,158) of 

40 a thermoplastic polymer, said multiplicity of 

continous filaments being stabilised by melt 
blown fibres (12,35) and wherein the other web 
is also formed of a multiplicity of substantially 
parallel continous filaments characterised in 

45 that the melt blown fibres (12,35) are deposited 

on the continous filaments and one web is 
crossed on the other so that the filaments of 
the one web transverse to the filaments of the 
other web said filaments being intermittently 

50 united by bonds (141,157) at a plurality of 

spots, so that some of the filaments of each 
web are unbonded to and free to slide relative 
to the filaments of the other web. 

55 2. A web according to claim 1, wherein at least 
some (151) of the continuous filaments are 
elastomeric. 
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3. A web according to claim 2, wherein the 
elastomeric filaments (151) are under tension 
and the spans between the elastomeric fila- 
ments comprise rows of molecularly orientat- 
ed, substantially non-random, continuous fila- 
ments (153) having buckles, kinks, or curls. 

4. A web according to claim 1, 2 or 3, wherein 
the web (16,50,131) is incrementally drawn. 

5. A web according to any one of the preceding 
claims, wherein said continuous filaments are 
pleated or corrugated. 

6. A web according to claim 5, wherein the pleats 
or corrugations are stabilised at least on one 
side with a deposition of melt blown fibres. 

7. A method of forming a non-woven laminate 
(53) comprising at least two webs (37,43) with 
one web formed of a multiplicity of molecularly 
orientated substantially parallel, continous fila- 
ments (3,148,158) of a thermoplastic polymer, 
said multiplicity of continous filaments being 
stabilised by melt blown fibres (12,35) charac- 
terised by comprising the steps of:- 

(a) forming said filaments by spinning mol- 
ten polymer streams and mechanically 
drawing said filaments, 

(b) directing a first air stream containing 
said melt blown fibres (12) in a molten state 
onto a first side of the multiplicity of drawn 
filaments, thereby forming bonds at cross 
over points of the melt blown fibres and 
locking in place the filaments to produce a 
stabilised web (16) of the filaments and 
fibres, said air stream having a temperature 
in a range of about 250 *F (121 *C) to about 
900 'F (482 -C); 

(c) cross-laying said stabilised web with a 
second web to form a composite web (50) 
of transversely crossing plies of drawn fila- 
ments onto a conveyor (45), 

(d) autogenously bonding the cross-laid 
plies together in discrete compact areas 
(141,151; and 

(e) collecting said autogenously binded 
composite web in the form of a said non- 
woven laminate (53). 

a A method according to claim 7 and further 
comprising the steps of directing a second air 
stream containing melt blown fibres (35) onto 
the opposite side of said stabilised web (16), 
forming bonds at the cross-over points of the 
melt blown fibres of the first and second air 
streams (12,35), further locking the drawn, sub- 
stantially continuous filaments of the stabilised 



web (16) in place, said air stream having a 
temperature in the range of about 250 'F 
(1 21 • C) to about 900 • F (482 ' C). 

5 9. A method according to claim 7 or 8, further 
including the step of incrementally drawing the 
stabilized or the composite web. 

10. A method according to claim 7, 8 or 9, wherein 
w the step of directing an air stream containing 

melt blown fibres comprises the step of direct- 
ing the air stream containing melt blown fibres 
through a foraminous accumulator to thereby 
separate the molten fibres from the air stream. 

15 - 

11. A method according to any one of claims 7 to 

10, wherein the step of directing an air stream 
containing melt blown molten fibres comprises 
the step of self bonding at least some of the 

20 junctions between the melt blown fibres and 
the continuous filaments. 

12. A method according to any one of claims 7 to 

1 1 , wherein the step of directing an air stream 
25 containing melt blown fibres comprises the 

step of creating some release bonds between 
the melt blown fibres and continuous filaments. 

Patentanspruche 

30 

1. Nicht-gewebtes Laminat (53) mit wenigstens 
zwei Geweben (37, 43), wobei ein Gewebe aus 
einer Vielzahl von molekular orientierten, im 
wesentlichen parallelen kontinuierlichen Faden 

35 (3, 148, 158) eines thermoplastischen Poly- 

mers besteht und die Vielzahl von kontinuierli- 
chen Faiden durch geschmolzene, geblasene 
Fasern (12, 35) stabilisiert und das andere 
Gewebe ebenso durch eine Vielzahl von im 

40 wesentlichen parallelen kontinuierlichen Faden 

gebildet ist, dadurch gekennzeichnet, daS 
die geschmolzenen, geblasenen Fasern (12, 
35) auf den kontinuierlichen Faden niederge- 
legt sind und die beiden Gewebe einander 

45 kreuzend ubereinander iiegen, so da8 die Fa- 

den des einen Gewebes die Faden des ande- 
ren Gewebes kreuzen, wobei die Faden inter- 
mittierend uber Bindungen (141, 157) an einer 
Vielzahl von Stellen vereinigt sind. so dafl eini- 

50 ge der Faden jedes Gewebes nicht gebunden 

sind und relativ zu den Faden des anderen 
Gewebes gleiten konnen. 

2. Gewebe nach Anspruch 1, dadurch gekenn- 
55 zeichnet, dafl wenigstens einige (151) der 

kontinuierlichen Faden elastomer sind. 
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3. Gewebe nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die elastomeren Faden (151) 
unter Spannung stehen und die Zwischenrau- 
me zwischen den elastomeren Faden Reihen 

von molekular orientierten, im wesentlichen 5 
nicht-zufailsausgerichteten, kontinuierlichen Fa- 
den (153) enthalten, die Krummungen, Knick- 
stellen Oder Schlingen aufweisen. 

4. Gewebe nach Anspruch 1, 2 Oder 3, dadurch w 
gekennzeichnet, daB das Gewebe (16, 50, 

131) zusatzlich gezogen ist. 

5. Gewebe nach einem der vorangehenden An- 
spruche, dadurch gekennzeichnet, dafl die /5 
kontinuierlichen Faden gefaltet oder geriffelt 
sind. 

6. Gewebe nach Anspruch 5, dadurch gekenn- 
zeichnet, daB die Falten oder Riffelungen we- 20 
nigstens auf einer Seite durch eine Ablage von 
geschmolzenen, geblasenen Fasern stabilisiert 
sind. 

7. Verfahren zur Erzeugung eines nicht-gewebten 25 
Laminats (53) mit wenigstens zwei Geweben 

(37, 43), wobei ein Gewebe durch eine Vielzahl 
vom molekular orientierten, im wesentlichen 
parallelen kontinuierlichen Faden (3, 148, 158) 
eines thermoplastischen Polymers gebildet ist, 30 
und die Vielzahl von kontinuierlichen Faden 
durch geschmolzene, geblasene Fasern (12, 
35) stabilisiert ist, gekennzeichnet durch fol- 
gende Schritte: 

(a) Bildung der Faden dadurch, dafl ge- 35 
schmolzene polymere Strome gesponnen 

und die Faden mechanisch gezogen wer- 
den, 

(b) es wird ein erster Luftstrom, der die 
geschmolzenen, geblasenen Fasern (12) in aq 
einem geschmolzenen Zustand enthSIt, auf 
eine erste Seite der Vielzahl von gezogenen 
Faden gerichtet, wodurch Bindungen an 

den Kreuzungspunkten der geschmolzenen, 
geblasenen Fasern gebildet und die Faden 45 
an einer Stella festgelegt werden, urn auf 
diese Weise ein stabilisiertes Gewebe (16) 
der Faden und Fasern zu bilden, wobei der 
Luftstrom eine Temperatur in der GroBen- 
ordnung von ungefShr 250 'F (121 *C) bis so 
etwa 900 ■ F (482 • C) aufweist, 

(c) das stabilisierte Gewebe wird mit einem 
zweiten Gewebe einander kreuzend Ober- 
einander gebracht, urn so ein kombiniertes 
Gewebe (50) mit einander quer kreuzenden 55 
Schichten von gezogenen Faden auf einer 
Fordereinrichtung (45) zu bilden, 



(d) die kreuzweise aufeinander gelegten 
Schichten werden in diskreten, kompakten 
Bereichen (141, 151) autogen verbunden; 
und 

(e) das autogen gebundene kombinierte Ge- 
webe wird in der Form eines nicht-geweb- 
ten Laminats (53) abgenommen. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB es zusatzlich folgende Schritte 
enthalt: 

es wird ein zweiter Luftstrom, der geschmolze- 
ne, geblasene Fasern (35) enthalt, auf die ent- 
gegengesetzte Seite des stabilisierten Gewe- 
bes (16) gerichtet; es werden an den Kreu- 
zungspunkten der geschmolzenen, geblasenen 
Fasern des ersten und zweiten Luftstromes 
(12, 35) Bindungen hergestellt; weiterhin wer- 
den die gezogenen, annahernd kontinuierlichen 
Faden des stabilisierten Gewebes (16) ortlich 
festgelegt, wobei der Luftstrom eine Tempera- 
tur in der GroBenordnung von 250 'F (121 *C) 
bis ungefahr 900 • F (482 ' C) aufweist. 

9. Verfahren nach Anspruch 7 oder 8, gekenn- 
zeichnet durch den weiteren Schritt, daB das 
stabilisierte oder zusammengesetzte Gewebe 
zus5t2lich gezogen wird. 

10. Verfahren nach Anspruch 7, 8 oder 9, da- 
durch gekennzeichnet, daB der Schritt, einen 
geschmolzene und geblasene Fasern enthal- 
tenden Luftstrom zu richten, noch den Schritt 
enthalt, daB der geschmolzene und geblasene 
Fasern enthaltende Luftstrom Ober einen Fora- 
men-artigen Sammler gerichtet wird, urn da- 
durch die geschmolzenen Fasern von dem 
Luftstrom zu trennen. 

11. Verfahren nach einem der Anspruche 7-10, 
dadurch gekennzeichnet, daB der Schritt, ei- 
nen geschmolzene, geblasene Fasern enthal- 
tenden Luftstrom zu richten, den Schritt ent- 
halt, eine Selbstbindung von wenigstens eini- 
gen der Verbindungspunkte zwischen den ge- 
schmolzenen und geblasenen Fasern und den 
kontinuierlichen Faden zu bewirken. 

12. Verfahren nach einem der AnsprOche 7-11, 
dadurch gekennzeichnet, daB der Schritt, ei- 
nen geschmolzene und geblasene Fasern ent- 
haltenden Luftstrom zu richten, den Schritt ent- 
halt, einige gelSste Bindungen zwischen den 
geschmolzenen, geblasenen Fasern und den 
kontinuierlichen FSden zu bilden. 
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Revendications 



5. Nappe selon Tune quelconque des revendica- 
tions pr£cedentes, dans laquelle lesdits fila- 
ments continus sont plies ou ondulSs. 

6. Nappe selon la revendication 5, dans laquelle 
les plis ou les ondulations sont stabilises au 
moins sur un cote* par un d6pot de fibres 
souffles a I'Stat fondu. 



(12, 35) , caracteVise* par les Stapes consistant 

a : 

(a) former lesdits filaments par filage des 
coulees de polymeres fondus et e*tirer m6- 
caniquement lesdits filaments, 

(b) orienter un premier flux d'air contenant 
lesdites fibres souffles a Idtat fondu (12) 
dans un ytat fondu sur un premier coty de 
la multiplicity de filaments 6tir£s, formant 
ainsi des liaisons au niveau des points de 
croisement des fibres soufflees a I'etat fon- 
du et a bloquer sur place les filaments pour 
produire une nappe stabilised (16) des fila- 
ments et des fibres, ledit flux d'air ayant 
une temperature comprise dans une gam- 
me d'environ 121 *C (250 *F) a environ 
482- C (900- F) ; 

(c) superposer en croix ladite nappe stabili- 
sed avec une seconde nappe pour former 
une nappe composite (50) de couches se 
croisant transversalement de filaments eti- 
r£s sur un convoyeur (45) , 

(d) lier ensemble de fagon autogene les 
couches superposeds en croix dans des 
zones compactes distinctes (141. 151) ; et 

(e) recueillir ladite nappe composite liee de 
fagon autogene sous la forme dudit stratifie" 
non tisse* (53). 

8. Procede* selon la revendication 7, et compre- 
nant de plus les Stapes consistant a orienter 
un second flux d'air contenant des fibres souf- 
fles a l^tat fondu (35) sur le cote* oppose* de 
ladite nappe stabilises (16), a former des liai- 
sons au niveau des points de croisement des 
fibres souffles a I'&at fondu des premier et 
second flux d'air (12, 35), a bloquer de plus 
les filaments 6tir6s sensiblement continus de 
la nappe stabilises (16) sur place, ledit flux 
d'air ayant une temperature dans la gamme 
d'environ 121' C (250* F) a environ 482 'C 
(900- F). 

9. Procede* selon la revendication 7 ou 8, incluant 
45 de plus Idtape consistant a ytirer de fagon 

incr£mentale la nappe stabilised ou composite. 

10. Proc§d§ selon la revendication 7, 8 ou 9, dans 
lequel I'gtape consistant a dinger un flux d'air 
contenant des fibres souffleds a I'^tat fondu 
comporte l'£tape consistant a diriger le flux 
d'air contenant des fibres souffleds a I'^tat 
fondu a travers un accumulateur foramina pour 
s£parer ainsi les fibres fondues du flux d'air. 



7. Proc£de* de formation d'un stratifie* non tisse* 
(53) comprenant au moins deux nappes (37, 
43), une premiere nappe dtant formed d'une 
multiplicity de filaments continus , moledulaire- 
ment oriented de fagon sensiblement parallels ss 
(3, 148, 158) d'un polymere thermoplastique, 
ladite multiplicity* de filaments continus Stant 
stabilised par des fibres souffleds a r§tat fondu 



1. Stratifie non tiss6 (53) comprenant au moins 
deux nappes (37,43) comportant une premiere 
nappe formed d'une mutiplicite' de filaments 5 
continus, moledulairement oriented de fagon 
sensiblement parallele (3, 148, 158) d'un poly- 
mere thermoplastique, ladite multiplicity de fi- 
laments continus e*tant stabilises par des fibres 
souffleds a Idtat fondu (12, 35) et dans lequel w 
la seconde nappe est egalement formed d'une 
multiplicity de filaments continus de fagon sen- 
siblement parallels, caractedsy en ce que les 
fibres souffles a l'6tat fondu (12,35) sont d6- 
posyes sur les filaments continus et en ce 75 
qu'une nappe est croisee sur I'autre nappe de 
fagon que les filaments de la premiere nappe 
sont transversaux aux filaments de la seconde 
nappe, lesdits filaments ytant par intermittence 
combines par des liaisons (141, 157) au niveau 20 
d'une plurality de sites , de sorte que certains 
des filaments de chaque nappe ne sont pas 
li£s aux et sont libres de glisser par rapport 
aux filaments de I'autre nappe. 

25 

2. Nappe selon la revendication 1, dans laquelle 
au moins certains (151) des filaments continus 
appartiennent a un yiastomere. 

3. Nappe selon la revendication 2 dans laquelle 30 
les filaments d'yiastomere (151) sont sous ten- 
sion et les espaces entre les filaments d'dlas- 
tomeres comprennent des rangyes de fila- 
ments continus, moiyculairement orientys, de 
fagon sensiblement non aiyatoire, comportant 35 
des boucles, des noeuds, ou des spirales. 

4. Nappe selon la revendication 1, 2 ou 3, dans 
laquelle la nappe (16, 50, 131) est etired de 
fagon incrymentale. 40 



11. Procydy selon I'une quelconque des revendi- 
cations 7 a 1 0 dans lequel Id tape consistant a 
diriger un flux d'air contenant des fibres fon- 
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dues souffles a re*tat fondu comporte l'6tape 
consistant a 6tablir des liaisons automatiques 
au moins au niveau de certaines des jonctions 
entre les fibres souffles a r^tat fondu et ies 
filaments continus. 5 

12. Procede selon Tune quelconque des revendi- 
cations 7 a 1 1 , dans iequel I'etape consistant a 
dinger un flux d'air contenant des fibres souf- 
fles a l'6tat fondu comporte I'etape consistant 70 
a creer certaines liaisons liberables entre les 
fibres souffles a !'£tat fondu et les filaments 
continus. 
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